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microns thick; 

locating a metal thermal interface material, of a different material than the 
wetting layer, against a surface of the wetting layer; 

locating a die having an integrated circuit formed therein against the 
thermal interface material; 

heating the metal thermal interface material so that it melts, the material of 
the wetting layer promoting wetting of the metal thermal interface material over 
the thermally conductive heat spreader; and 

allowing the metal thermal interface material to cool so that it solidifies and 
forms a thermal and structural couple between the die and the thermally 
conductive heat spreader. 



2. (Amended) The method of claim 1, wherein the material of the wetting 
layer includes at least one of gold, silver, palladium, and tin. 

3. (Amended) The method of claim 1, wherein the material of the wetting 
layer is gold. 



4^ (Amended) The method of claim 1, wherein the wetting layer is 
approximately 0.2 microns thick. 



(Amended) The method of claim 1, wherein the metal thermal interface 
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material includes indium. 

y (Amended) The method of claim 1, wherein the metal thermal interface 
material is heated and allowed to cool before reaching a melting temperature of 
the wetting layer. 

*fe (Amended) An electronic assembly, comprising: 
a thermally conductive heat spreader; 

a wetting layer of a material other than nickel formed on a lower surface of 
the thermally conductive heat spreader, the wetting layer being between 0.02 
and 3.0 microns thick; 

a die having an integrated circuit formed therein; and 
a metal thermal interface material of a different material than the wetting 
layer located on the die with a lower surface of the wetting layer on an upper 
surface of the metal thermal interface material, the metal thermal interface 
material having been heated so that it melted, and allowed to cool so that it 
solidified and formed a thermal and structural interface between the die and the 
thermally conductive heat spreader. 

% 7 

p. (Amended) The electronic assembly of claim# wherein the material of the 
wetting layer is gold. 
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(Amended) The electronic assembly of claim 1, wherein the wetting layer 
is approximately 0.2 microns thick before the metal thermal interface material is 
melted. 

22. (Amended) The electronic assembly of claim p, wherein a portion of the 
wetting layer is not located between the die and the thermally conductive heat 
spreader. 



Yd. (Amended) The electronic assembly of claim yi f wherein the portion is 



K 

gold, having a thickness of between 0.02 and 3.0 microns. 



^ y£ (Amended) The electronic assembly of claimX wherein the wetting layer 
is selected of a material and thickness so that the assembly can be cycled between 
125°C and -55°C at least 40 times without substantial damage to an interface 
between the heat spreader and the interface material. 

^ (Amended) The electronic assembly of claim^f wherein the metal thermal 
interface material has a thermal conductivity of at least 35 W/mK. 

y(>. (Amended) The electronic assembly of claim wherein the metal thermal 
interface material has a thermal conductivity of at least 70 W/mK. 
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(Amended) The electronic assembly of claim / f wherein the metal thermal 
interface material includes indium. 

JS, (Amended) The electronic assembly of claim p, wherein the thermally 
conductive heat spreader includes a primary heat spreading structure and a 
diffusion barrier layer on the primary heat spreading structure, the diffusion 
barrier layer being located between the wetting layer and the primary heat 
spreading structure and being made of a material which prevents diffusion of the 
material of the wetting layer therethrough to the primary heat spreading 
structure. 



(Amended) The electronic assembly of claim l^wherein the primary heat 
spreading structure is made of copper. 

^0. (Amended) The electronic assembly of claim 18/ wherein the diffusion 
barrier layer is made of nickel. 



21. The electronic assembly of daim 8, further comprising: 



a substrate, the die being mounted on an upper surface of the substrate. 



^ j>2. (Amended) An electronic assembly, comprising: 

^S^J a substrate; 
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a die having an integrated circuit formed in a lower surface thereof, 
mounted on an upper surface of the substrate; 

a thermally conductive heat spreader, including a primary heat spreading 
structure and a nickel diffusion barrier layer formed on a lower surface of the 
primary heat spreading structure; 

a wetting layer formed on a lower surface of the diffusion barrier layer, the 
wetting layer being of a material other than nickel; and 

an indium thermal interface material other than the wetting layer located on 
the die with a lower surface of the wetting layer on an upper surface of the 
indium thermal interface material, the indium thermal interface material having 
been heated so that it melted and allowed to cool so that it solidified, and formed 
a thermal and structural interface between the die and the diffusion barrier of the 
thermally conductive heat spreader. 

^gf. (Amended) The electronic assembly of claim^, wherein the material of 
the wetting layer is at least one of gold, silver, and tin. 

^4. (Amended) The electronic assembly of claim ^ wherein the material of 
the wetting layer is gold. 

25. (Amended) The electronic assembly of claim/4, wherein the wetting layer 
is between 0.02 and 3.0 microns thick. 
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2p. (Amended) The electronic assembly of claim JZ, wherein the wetting layer 
is selected of a material and thickness so that the assembly can be cycled between 
125°C and -55°C at least 40 times without substantial damage to an interface 
between the heat spreader and the interface material. 



(Amended) A method of constructing an electronic assembly, comprising: 



locating a die, a metal thermal interface material, a wetting layer of between 
0.02 and 3.0 microns thick of a material other than nickel, and a thermally 
conductive heat spreader in sequence next to one another; 

heating the metal thermal interface material so that it melts, the material of 
the wetting layer promoting wetting of the metal thermal interface material over 
the thermally conductive heat spreader; and 

allowing the metal thermal interface material to cool so that it solidifies and 
forms a thermal and structural couple between the die and the thermally 
conductive heat spreader. 



?S. (Amended) The method of claim^, wherein the material of the wetting 
layer includes at least one of gold, silver, palladium, and tin. 



^9. (Amended) The method of claim ^ , wherein the metal thermal interface 
material includes indium. 
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$ p^- (New) A method of constructing an electronic assembly, comprising: 

forming a wetting layer of a material other than nickel on a surface of a 
thermally conductive heat spreader; 

locating a metal thermal interface material, of a different material than the 
wetting layer, against a surface of the wetting layer; 

locating a die having an integrated circuit formed therein against the 
thermal interface material; 

heating the metal thermal interface material so that it melts, the material of 
the wetting layer promoting wetting of the metal thermal interface material over 
the thermally conductive heat spreader; and 

allowing the metal thermal interface material to cool so that it solidifies and 
forms a thermal and structural couple between the die and the thermally 
conductive heat spreader, wherein the metal thermal interface material is heated 
and allowed to cool before reaching a melting temperature of the wetting layer. 

(New) An electronic assembly, comprising: 
a thermally conductive heat spreader; 

a wetting layer of a material other than nickel formed on a lower surface of 
the thermally conductive heat spreader; 

a die having an integrated circuit formed therein; and 

a metal thermal interface material, of a different material than the wetting 
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layer, located on the die with a lower surface of the wetting layer on an upper 
surface of the metal thermal interface material, the metal thermal interface 
material having been heated so that it melted, and allowed to cool so that it 
solidified and formed a thermal and structural interface between the die and the 
thermally conductive heat spreader, wherein the wetting layer is selected of a 
material and thickness so that the assembly can be cycled between 125°C and 
-55°C at least 40 times without substantial damage to an interface between the 
heat spreader and the interface material. 



fil. (New) An electronic assembly, comprising: 
a thermally conductive heat spreader; 

a wetting layer of a material other than nickel formed on a lower surface of 
the thermally conductive heat spreader; 

a die having an integrated circuit formed therein; and 
a metal thermal interface material, of a different material than the wetting 
layer, located on the die with a lower surface of the wetting layer on an upper 
surface of the metal thermal interface material, the metal thermal interface 
material having been heated so that it melted, and allowed to cool so that it 
solidified and formed a thermal and structural interface between the die and the 
thermally conductive heat spreader, wherein the metal thermal interface material 
has a thermal conductivity of at least 35 W/mK. 
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^3. (New) An electronic assembly, comprising: 
a thermally conductive heat spreader; 

a wetting layer of a material other than nickel formed on a lower surface of 
the thermally conductive heat spreader, wherein the thermally conductive heat 
spreader includes a primary heat spreading structure and a diffusion barrier 
layer on the primary heat spreading structure, the diffusion barrier layer being 
located between the wetting layer and the primary heat spreading structure and 
being made of a material which prevents diffusion of the material of the wetting 
layer therethrough to the primary heat spreading structure; 
a die having an integrated circuit formed therein; and 
a metal thermal interface material of a different material than the wetting 
layer located on the die with a lower surface of the wetting layer on an upper 
surface of the metal thermal interface material, the metal thermal interface 
material having been heated so that it melted, and allowed to cool so that it 
solidified and formed a thermal and structural interface between the die and the 
thermally conductive heat spreader. 
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